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Anatomy  of  a  Polyhedral  Oligomeric 
Sllsesquioxane  (POSS™)  Molecule 


The  Silicon  to  Oxygen  ratio  of  1:1.5  is  the  key!!! 


Erosion  (mm) 


Comparisons  of  POSS  in  EPDM 
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At  50  wt%loa  dings  relative  to  a  proprietary'tiase-Iine  material 


Hardness: 

15%T  \ 

no  change  \ 

17%t 

Tensile: 

5%1 

27%i 
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Elongation: 

no  change 

no  change 
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Viscosity: 

35%-t 
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Density: 
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Convergent  Cone  SRM  Insulation  Tests 


Negative  numbers  represent  formation  of  structural  char 


Goal:  Develop  Multi-Functional, 
Space-Resistant  Materials 


Satellites  &  Space  Systems 
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Objectives 

•  Increase  Space  Resistance  (AO,  particle  &  VUV  radiation,  thermal  cycling) 
of  Polymeric  Materials 

•  Self-Passivating/Self-Rigidizing/Self-Healing  based  on  organic/ inorganic 

nanocomposite  incorporation  _ 
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XPS  survey  spectra  obtained  from  a  solvent-cleaned,  POSS-PDMS  film  (a)  after  insertion 
into  the  vacuum  system,  (b),  after  a  2-hr  (c)  24.6-hr  and  (d)  63-hr  exposure  to  the 
hyperthermal  AO  flux,  and  (e)  4.75-hr  air  exposure  following  the  63-hr  AO  exposure. 
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10wt%  POSS-Kapton  Polyimide 


10wt%  POSS-Kaptoa  Polyimidi 


Surface  Topographical  Analysis/Profilometry 

Hyperthermal  AO  Beam 
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SUMMARY 

Significant  advances  in  materials  and  processing 
technologies  have  been  made  within  AFRL/PRSM 

-  demonstrated  ceramic  char  layer  of  POSS-insulation 
*  synthesized  POSS*Kapton  (up  to  20  wt%  POSS) 

-  demonstrated  significant  (9x)  atomic  oxygen  survivability  and 

formation  of  ceramic  Si02  layer 

Basic  (6.1)  and  Applications  (6.2)  research  have  been 
successfully  integrated  in  Air  Force  Propulsion  Programs 

-  successful  technology  transfer  of  POSS  nanotechnology 

-  POSS  nanotechnology  on  critical  and  high  risk  path  for  the  Air 

Force 

Materials  Applications  Branch  is  willing/eager  to  transition  technology 
(CRADA’s,  SBIR’s,  DUS&T’s,  Academic  Collaborations,  etc...) 
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